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SEMI-PORTABLE ENGINE WITH REMOVABLE FIRE-BOX AND ere 
BY M, HERMANN-LACHAPELLE, PARIS. | ee Beek 
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found it of great assistance to. him in 27 feet of water | a perspective view at fig. 1, and a longitudinal an the upper sutlace 

in the Southampton Docks, his dress aad headvgeat’| section of the boller at fg."2." ‘This fire unlike | be remowsd at el and weed 

having been coated with the luminous. paint. | most makers of engines in Paris, are also boiler- | while the boiler continues 10 
@ means of affording light in a portable form: | makers, so that they are enabled to pay the requisite | other purpose. In all powers 

‘the luminous paint is applied on sheets of attention to.a suitable selection of plates and con- | the is 

of various sizes which have received the name | struction, Referriny tog. a, it will be seen that | fig. 1s but for 14 Norwe-power 

f RUAEA's larepe, AIA, hich ace jo. asn von. | thodiue la-comnected at the fteuace tnd, ts the frome | eeemee teslattd by ‘he "ove 
fd some of our ironclads and in the spirit vaults which is riveted to an angle-iron ring} | Andrade’s isochronous pi 

‘of some railways, In fine, we deem this invention to tue ia bolted in turn to an angle-ifon ring’ | ste jacketed and! the piston 
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a t merit, and , moreover, | tiveted to the shell, The other end of tl of -iron rings, 

which dan hardly tf to. Deere ik yourtieal auseon connected by the back tube-plate to a combustion’ | are of good length, and 

inasmuch as It eupplice the desideratum of cold | chamber, not attached to the shell, 0 that the flue,’| steel ingots; and the 














free to id wil tank ted to 
Sin htc hese arid ity | ead yf eat cea, The 
causing the hot ‘to return by the tabes before} engine and boilers can be 
SEME-PORTABLE ENGINE. Meengiag the chlimacy, all practical heat igexracted. | power, weigh 14 tons and are 
[poise the engines exhiited at the | of the flue and the shell lo mate saite an anna | foes S407 i 
Paris Cattle: ‘we commented on the sytem, washer of indiarubber, which, as-it is subjected to | horse. u 
Shalt iyon cast SOG es that tha un aad ig ag mee pee pear elector 
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as shown in fig. 2, with a tumed ring of i 
9, (shown detached in-tige 3), ond whic id eut 
across oF slotted to receive a small 10, which. 
veo pegs, 11, not eco Dm 
reel 7 which coe 
of ‘the wi 


tha aioe of the By 
closes the recessed face 


es Deli at once secured by an English firm. It will 
4 tn pinion on the offside of the stone 
%  wlatger pinion ‘provided sste-g ‘acrank- 
oe a tae teks ran the | ON DR. MULLER'S EXPERIMENTS ON 
THE ABSORPTION OF GASES <BY~ 

STEEL,* 


By M, A. Pounce, 
ITH reference to Mr. Mushet's letter 
‘din IRON, i 
» Peart 
wanting of the Te acer bepress pe 
I -ontai * r cent, 
: i Be hompborised nan econ 
reat permite of a clamp holding the rhe blak Poeubly Cemy Gad ed 
iy emits of a élatnp holding: a ‘ Lin the ¢ 
fas by Wihubcrew, this manner {ils experiment some, peleaent Geek ts 
i rn eo sh ae ae the o7inion 1 ba ‘already aaranced, 484 me 
eo gaged 1 ret hostile criticism 
the attachments then transferred to the frst Bro ofthe bcm met process, 5 the: 
tion of refining, it to elimins 
ny the ndditign of cide of ron." Resp 
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‘not yet determined, confer the same 
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VEGRTATION UNDER THE ELECERIC LIGHT, 

In the State-aided Academy of fat 
eens Capt tas wel Gulliver was introduced to a 
pete bt or ight eae 
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‘thousands of them are now at 

the tunnel, but on the 
Axenstrawse, on the Lake of 

zona, n eanion Tessin, Between, 

there are eight tamu, in some places 
another, Pass 
Stier, rns ewan Sigua 
entrance of the great tuanel, i 


tern ; Steel Mclunes’, used on the Caledonian ; 
‘used on the Great 
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ELECTRICITY, TELEGRAPHY 


Bri 
*‘ comply only in part” with the conditions named. 
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‘all Chere were, at tho end of the year, 1114  engiaes, of ‘Tarwandra.—‘The ‘aster 
‘per cont. of the whole number, ead’11,03 comiages, fc. South Atieat Teleneas C oy nace ae ee 
26 per cent. of the whole number, returned as fitted with | the cable recently interupted orambigne, th eta 
ons brakes, of shih 343 engines and 153s cages | Ushi telegraphic comununication direct wit the Cape of 
ni 29349. cing Tite ""the rakes that | Pre Twruuexce or tue Beacrate Lion vrow 
Sows at got ‘VeaxrAtion.—At a recent mecting of the Royal 
sean. Poe hat donot comp se mpl by eu | Dr. CW. Stews, Fes gare Seal de . 
of by driver only, or are sectional, ents upon the above ‘have 
Sondested dang ihe lat tre Ceut s hs uae at Shee 


wood, and exhibited 

Teplat golch grewile seats aad Blaha eae 
carrots, swedes, beans, cacumbers, and Meloaw, i a 
tant weed toa? route BS 


‘was kept entirely in. the dar, ‘expored te 
owned of ie eect ight ‘nly, one to the tailaence 
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‘the Birt ‘side, situate near Shore-side, Woodside, has 





















‘been sunk to.a depth of about 120 feet, and so far the results | daylight ouly, and one to daylight and electric light in sue~ 
have boon veiy auisfuctory. he boring is through the red. | cession, "TRS electric light was applied for sik house bach, 
‘sandstone, the Liverpool side the boring hax been car- | evening, from 5 to r1,and the plants were then left ia total 
ried down to « depth ‘ol thout too, feet, pasty through | darkness during the remainder of the night. The 
tanade" ground, ‘but the red sandstone ‘has now been | result was that the plaiits kept entirely in the dark soon 
on died ; those exposed to the electric light only or to day 
Raluway Extension 1 Crvtow.—On ght only throve aboot equally ; ad howe capone, to both 
influential deputation waited on Sir Hi day and electric light throve ‘far better than either, the 
aged eee steep. of tllway commanication nthe | specimens af oaterd snd carrots exhibited (6 the slaty 
forty-seven, miles havi already conceded, | showing the differen Des 
pplication wes for an, acliiocal twenty-four miter, | Siemens only considers hima ax ton the rl ofthe 


‘without which, it is said, the portion already permitted to 
bbe macle will have litle value, anc it is said 10 be supported 
the Governor and the leading men of the colony. Sir 
Beach, however, declined to give his consent, on the 
round that he objected to saddle the colony with too haavy 
debt. ‘The supporters of the project alloge that the 
oloniel debt every igh, and that (be extension they sk is 
for the lopment of the coflee estates. 
sjKeTRD RAILWAY BALDOR OVER Tite FORTI.— 
‘and artistic view of this remarkable design has just 
Messrs. Philips and Son, Fleet Street. 
chromo-fithography, and does infinite credit to the 
lithographer. The view is taken from_the large clevation, 
and plan of the engineer, Sir ‘Thomas Bouch, 
the artal. positon the “bridge fs fotended is 
The total length of this bridge is 
he, length of two of the spans is 
‘third of amie each ; its height above 
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investigation, but thinks the ex; 
sufficient to justify the f 

electric light is ellicacious in 
eaves of plants, and in promot 


electric contre of light equal to 1400 candles 
wing plants 


distance of two metres fom se 
equal in effect to average day 
bt that more economical eft. 


fect can be obtained by 
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growth. (2) ace 
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powerful Tight centres, (5) ‘That the carbonic acid and 
hitrogenous compounds generated in diniinative 


in the electric arc produce no sensi 


plants enclosed in the same space. —(¢) 


ite deleterious efferts 
"That pants do not 


Appear to require a period of rest during the twenty-fow 
hours ofthe ay, but make increased 

if subjected during daytime to sunlight and night 
to electric light. () That the radiation of heat from 

ful electric ares can be made available to counteract the 
effect of night frost, and js. likely 10 the settiag, 
and igo fruit'in the open air, (0) That while under 
the influence of electric light plants cin sustain 
stove heat without collapsing, a circumstance to 


to forcing by let ight, () ‘That the expense 


hhorticultare depends 


of electro 


mainly “upon the cont 
‘energy, and is very moderate where natural sources of such 


energy, 
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identity, as regards vegetation, of solar and elect 
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whole, account ts, reat facilities 
Ramer | Shae the clenlas tavetpeics ofthe iatannce exert ‘by light, 
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‘compared with other agencies, in promoting the forma. 






‘galleries. tion of the active principles or most valuable constituents of 

Sopa bec esi cis os deeioy CU coonrua tet thes 

world, and is Of wheat and so forth, -efore eonelndng he om 

Become almost Dr. Siemens placed x pot of budding tulips in the 

‘engaged in brightness of an electric inthe meeting room, and in 
tat about forty minutes the buds had expanded into full bloom, 
Jen 
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NAVAL ARCHITECTURE. 


LAUNCHES, i 


property a0 
: {tended to trade, between the, River 
if crite ‘ peas | yadcr in chem of Capie Vora of 
ie and Eamern trade, 3 
Tirioull-=On th ebruay the il 


rest Tiny Tei 
of Whithy wat "mteamer 


George Grrland.—This. steamer had er trial trip on th 
ayth they leaving. the ‘Dock-head, tigen a “noon, 
‘This veslel fe a collier steamer, edn between 


h ‘which possesien all the most 
been built to the onder of the Japancee 


Scoren, 
0 gard, a acceso, bal fo 
ignor Pings ‘Geneva, was launched by the 
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entertain any proposal for 
tj And T see no reason why after a 


iON to RAILWAY SkRVANTS.—Oa Tuesday 
Mr. Raikes called attention to the recommendations 


emer Tenratoa tne sale 
oni Repent te ea 
‘of public interest that railway servants should protected 
fas much as possible in the di of thelr duty, Ground 
ing. ‘on MUMeroUS extracts ‘the is of the 
vay, anid from memorials of the railway 
t3, he sketched out a plan by which railway servants 

or injured from no faul of their own should receive a 
‘compensation to be settled by d Board of Trade 

-. The maximm for proposed. to. fix at 
Fie for injuries at £100 or thereabouts, and taking the 
‘At 50 per aminin and the s00—the rates 

iven mm the latest return—he calcul ‘that these com. 


Teowily poopinion Chnl orate th 


‘wor 
ct volatile 


merit, iL would, be (utile co 
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THE HISTORY OF STEEL: 
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Enginéei"s Book of Reference, with 
By Geo. Bower, St. Neot’y Hutingdon: 
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oon 
Seer ‘of improvement has 

consider it pradent to wait the close of the 

i Sen aa ae 
Sourh Kexsinoron Museui—' 

‘6th March:—On Monday, Tuesday and 
other Collece 


Bail ions, 73. 
Total, u4.g64- Average of comesponding, wed informer 
years, 16,080. Total 


nthe opening of the Museum, 
Haag ot. 

few Measune in rie Ont TRADE—A letter from 
the Board of i been 


Trade, Standards ¥ 
received, which states that with eference-to the deputation 
{rom the oil tride which, introduced. by Mr, 


measure, 
oil trade, 

Tax Romer Insvxance axp Steam Power Com- 
rant (LiMtmaD)-—At the ual monthly meeting of the 


‘the 
tin al ioe of che company, aa 


Street, Manchester, Mr, M'Naught in the 
cengincer, Mz. M-Dougall (late in 
of Admiralty, reporied that daring 
6077 boilers bad been examined by the 
ati, of which namber 53 were internally and 634. tho= 
bly examined. ‘The principal defects found in the 
fellow :—Corrosion of plates and angle irons, 
of plates and angle irons, 28 ; safety-valves, 
or overloaded, 79 presse gauges, out of 
oder, 55 ; water gauges ont j 
boilers from overheating in consequence of 
deposit, 2; boilers damaged from overheating in conse 
‘quence of deficiency of water, 6. 
Cook and Comamy (Lint 


‘were 38 
121 j fracture 
der 








fon Saturday granted. supervision order in. 
Uguldaiion of Naw. R. Cook and Coy (Ui 

sage, remarking that he found that the interests of 

ors and ers ‘been properly protected, 

‘The petitioner, William Austin Cook, of Manchester and 

Kl, iron merohant, stated in his petition that the com= 


beet pald. The company cartied on ‘unt 

1879, when resolutions were passed for a volunt 

up, snd Mr. Jon Unwin Wing, of Change Alley, She 
appointed liquidator, A committe of inspection 
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which are due. ‘The activity in brass and copper 
which ‘has been noticeable for some weeks 
Paste Waly retatsioal, cok request hevisg’ eet ta for 
i for export. The local fiems in the 
of art metal-work are scarcely so employed 
py oma Cigna preg! zona 
ers from the 0 Massive gates 
Erthe new Council House, and & few others have a fait 
of orders for lecterns, coronas, &c., in. brass, 
rch purposes, Medimwal gaswork is only in limited re~ 
‘quest just at 
‘contracts for the Navy, embracing Jocks and. lock furniture, 
chain-rigging, iron eyes, bolis and hinges, stoves, screws, 
wire, black ironmongery, enamelled ware, tin and japanned 
wares. y, files, copper nails and sundries, iron plate 
wares. weig! ms yes, needles, fish-hooks and other 
articles, have been engaging the attention of local houses 
tapi fo t ditereat groups on the ty 16th and so 
ng for the different geoops on the oth, 16th, and 3 
instant, The qualities are less extensive than in previeus 
to the recent advances established in so 
ices will necessarily be con- 
the last year ortwo, Owing 
mation scheme in the screw 
al anticipation exista that now competi> 
prices will shortly be advanced and will 
probably maintain a higher level, The leading firm has 
Sready anounced that they wil only accept new order, 
‘subject to prices at delivery date, which wi 
‘cate that, is wand for the conjecture. There 
are still tabonr di ‘ol minor importance in the chain 
nail es of be dled ae former eeee ee 
employers have conceded the 4s, 6d., pee revised list, for 
all kinds of chain, demanded by the ‘Speen and their 
mon haye recommenced work, A great number of masters 
sill hold out, however, and over 1400. men are still out on 
strike, ‘not to resume work till they obtain the 
same terms. In the nail trade one. of the Halesowen firms 
refused.on Saturday last to pay their men a higher rate than 
cent off the standard list agreed to at the close of the 
siclke, This the men refuicd. ta, acco, leaving the 


the firm. were. put on 
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the union (ands tll the 


i 

the heavy ‘acline 1s the jnited 

circumstances it is not sur iso 
ting few ordere were bos 

to con: 


Hf 
a 


ae 
ERE 
rela 





high, although lower than reoeat 
an make have been’ 
tend of fancy prices. cannot be 
‘The demand, however, is_ still ex 
the prices. given ‘for small. coal 
reached the figare obtainable for tt 
Cardiff... Owing to the pressuce 
Jom ana produced rather in exces 
In shipments of stear-coal cons is 

taken place ti the unusually severe weather, The: 


snow inconvenlenly. crowed, and despaich much 
‘and for forward 


ual 


cy-that iy Beyond ldromner Alger 
tis, rm 
eelkiy mene, thse ba 
being especially sti, Baltic Ireights are, 
strong abd gral cargos quite al, 

‘CLE VELAND.—Tueslay’s market 
gow still sways. Middlesborough in the 
ey ceouiderae een, | isae 
575: 6d., and §85., mainly by wes 

‘were named, but there has been a 

bearing.” Makers are well sold, and most 
market for immediate delivery, so that the bulk of the 
nnoss is in seoond hands. No, 3 Cleveland warrants ean 
had for $56. nett. The finished-iron (rade continues at 
a also ironfounding. ‘The Tees shipbuilders have not 
settled their differences with their masters, xl holding 
(on most unreasonable groamds. The revival is wow mak 
some sensible impression upon the general. business 
distret, The bulding trade, whlch had sePously | 
showing evident symptoms’ of having felt the stimalux, 
“ips Rea boe se lange Sparation of Spell oy 

steel works, showing that they are not yet nearly ready 
-HomasGletrit 


fo iting the native tl 
Bub pees h belag sere Miwiy, bat et wage 
Coal and coke are steady, 


all the more surely. 
DERBYSHIRE.—The iron trade throughout Fast and 
Generally 


North Derbyshire presents but little alteration, 
ing, business holds very well up, motwii the 
Predictions tothe canrary, “he make of pe-lrauie Aly ap 
to the average, and owing to the demand more furnaces 
shortly be pat in Dan. There i preity good demand for 
kas and water pipes, which are gel fat 
End other works, The pending diwolution, ty 
ic of discussjon, ancl it may be stated that {€ a0 compre 
bbe made in Fast Derbyshire the sitting member, Mr. 
Arkwright, and Mr. F, Wright, One of the 
Butterley Coal and Iron Company, will be 1 sana 
the Conservative interest. There has of late been bit 
‘change in lead mining, which, although an ancient 
‘of industry, is only carried on to a moderate exten 
coal trade is not so active as it was a short time. 
whole a large fonnage is being sent to 
south, the chief of which i on account of 
demand for other paris ix not over active, and 
ater lore. Sum or ard el i aa 
if a8 well as purposes. to, 
a as neg oop nea a 
‘month's rates, although the ontpat: 
‘Tas uloghoss ban ite enseokaly ntpdacea ioe 
trict, and is used at one of the local collieries. 
DOREAM.—Thongh there hag been no 
activity in the iron trade, prices, 
facrured iron, have been. 
at least second-hand hi 
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tendeney, sant atehapieai 
atthe pic's 
CS aR vs ut rtm Tbe pg 


ona jalet.. 
WEST YORE SHIRE.—Alth 
is in any branch of the iroa trade thi 


Drisiness is no 
{thas been for two or three weeks past, it ts good 
{to satisiy all who are content to wait patiently for a 


it may be that there are four—of the largest forges. in. 
this district are working actually full time, aud almost find 
that insufficient for their purposes, all the rest w 
at high snare ae days weekly, while 
cases some of the Hy 
hammers, are this week fe 
‘The best Yorkshi 
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% Y 2 fh. per ton 
iia vita aol Baers om ag 
pretreat pg ‘isi has sow HM ee aes cei eee 7 
reached I. working. i ny ‘om, Norther colliery owners 
Rimmed gape SA cramt at ek | Sets dace Reads. 
Teast. As Belgian prices are now nearly as high as Freoch, 
fower contracts are nent out of the country, and business is 
of course, all the steadier from not having to endure the 
shock of competition. 
icant meen Suetlai | Ciebieria7 rata eae 
«to have built, contracts will it if said, and supplies. of ‘ean be 

shorty "he Lyons Tramway gto, for eeagieif red coal continues very. firm and oy 
and preenty tee 1000 tone of ral. ig continies | sendy. Ca Naty etimates the, wots outpabo ca 
4 be scarce in Eastern France. Forge pig is quoted nomi- | in 1879 at 284,000,000 tons, which leaped it, one place 
aly at 105 (48) thee is very lle sly fr | would orn a veritable mountain. oi? 
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ecueee A material ato 
MAYBURY, MARSTON AND SHARPE, ‘the ifs of te rite Nello. 
FORGE DE LA PERSEVERANCE uw, CLOAK LAN 
(Perteveranes Ironworks) a 
PENDLETON, MANCHESTRK, Anataranns. 
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* Patent Law in 
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~TSAAG TENKS | & SONS, 


SPRING, srmee, cast cast | STEEL, fe, 


SPRINGS, SHEET AWD BAR IRON, 
TAPER BRAKE, LEVER BARS, &e. 
Mineron § Beaver Works, Wolver 
Wennd, Stool JENKS. Brand, Iron BEAVER. 





WR THOMPSON, and Co 
latora foe 1h. "Sale 
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ROLLED "MALLEABLE TRON JOISTS AND GIRDERS, 


HENDERSON AND GLASS, 


IRON gages tea LIVERPOOL, 
‘Have always on hand o large Stock of ROLLED MALLEABLE 
all 
of Tron for 
Le = a 
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& ent ay 

syrah la ui he Hane fs ota Mien, 

GEO. AN fs ‘ Saaie J the Great Advertining Mredis, 

REO ANGUS AND CO. |e supe pel il ee Souri WALES DAILY 

UEATHER, INDIARUBBER, “AND sony tie or 3 News. Pablshedovery Morsng Pager 

YOR GENERAL MECHANICAL PURPOSES easel us CARDIFF TIMES AND 
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D. -L, SELKIBE'S 
BOILER .TUBE BEADER. 







Yor further Particulars and Prices, apply to 

SELKIRK, 

CONSULTING MAKINE ENGINELE AXD foxvivOR, 
9, LONDON 





LEATHER HOSE 11 
Cups and Hydrate ‘atl Prepare 15 


Theit, Waterpropt * Pump Buckets, te- 
io ny Vege Pat fot a Pam 3 taut 
Jin genecibinne la Miaes and’ Collierics,and may be had of 

He eater, "ac, tt bears the falowing 


‘Y gt zi We 
Gea LEATHER) 
YarzaP PROS 
binbaa Bias for 1851, 1855, and 1862. 


Aa. J.B, TREASURE and CO, 


INVENTORS OF ‘Hm IMPROYRD 


FIRE-POLISHED GAUGE GLASSES 


vow 


High-Pressure Steam Boilers, 





8, VAUXHALL ROAD, 
LIVERPOOL, 


EST FOUNDRY COKE. 

Dean's Wot (Dirham) 
Spectal Quota 
Apply to J.T. Kanna, 453. New 









ton, delivered 





ond Stat, W.C, 





WHITTLE & SON'S 


PATENT. GAS-OIL LAMP, 


Her Lighting Towns, Raitooy, Stations 





‘burn about 45 dowrs, 


‘cust of lao 
pence 


KENDALL AND GENT, 


WORKS, SPRINGFIELD, SALFORD, © risen 



















VICTORIA 


GOLD MEDAL, PARIS EXHIBITION, 1 
THE HANCOCK 


INSPIRATOR 


NEW COMBINED 
PUMP AND INJECTOR 


Eclipses all other appliances hitherto. intro- 
duced for foeding Steam Boilers. 

Traction and Portable Engines are not per- 
fect without th It litts its water 25 feet with 
a low steam pressure, and puts it directly into 
the Boi o adjustment necessary for vary- 

~pressures. 

ble-on board large Steamers, Steam 
» Tug Boats, &c. 

No sudden jolt, nor the rolling and pitching 
of a vessel, will stop its action, As all other 
objectionable features in the ordini form of 
Injectors are hereby overcome, if isan econo: 
mical combination af once simple, and of guar- 
anteed efficiency. 















Full Pasicilany and Price Tis Sent on : 
Plication to or 
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‘BRICK MACHINE 






vera ame et i etn 
: sata ‘Ute asin ‘al the advantages alte Y makings 


MANUFACTURED BY 


= sa AND CRAVEN, 


MMON FOUNDRY, WAKEFIELD. 

of BRICK and TILE-MAKING MACHINERY CLAY MILLS, 
GINES and MINING MACHINERY. 
IAMBERLAIN, BRICK WORKS, BARNSLEY, 


BLANK & CO., 


DEVON IRONWORKS, NEWTON ABBOT, 
ae ores of 









4. BATEMAN & CO., 
Greenwich, London, S.E., 






D EMERY WHEEL MAKERS. 
Hynes Pate Patent all 


aie ey ar wt 
Sentinel Valves 


Up. Safe, Valves 


Tock- 
Water Ganges, Fusible 


SCALE 11N. TO Foot 











Ss. E NORRIS & eat 
SHADWELL, LONDY? 
* manutactorors of 











and Suction Mow for 

Piro Bogings aia. Ships uses 

Puma and Hydraslic Leather. 

BLL BAND & HOSE PIPK BUTTS. 
Tndiaruower Sees 83. 





“BLAKE'S PATENT 
SELY-OLEANSING 


WATER GAUGE, 


FOR STEAM BOILERS, 
PRICE £4 10s, Od: 











ELEVATION. SECTION. 





Ais acplinavical copper vessel supplied with toain 
through the top gauge cock, and being exposed to 
the atmosphere iis constantly condensing the sicam, 
thus causing’ a downward flow of clean water into 
the glass tube and bottom ge Sok ooh; and sor 
lading “dirt or sediment | whic otherwise 





«| Seer hom Srey” water 10 toe Botan When the 


blow-off tap_is opened the elein water 1 ejected, 
and on closing itany ditt or sediment that may have 
entered whilst blowing through settles ia the dirt 
box, B, which dirt is immediately discharged the 
next time the blow-off top is opened, 


J OH N BLAKE;, 
ENGINEER, 
ACCRINGTON, LANCASHIRE. 
and Son, Engineers, Iron 
dnapeseon ees i Steet, York Rod 


ag Coa, iris bene ied, 
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JOSEPH GILLOTT’S 
STHEL PEVS. » 


oie by all Denlnen avoagbont tho Wold, 



























Iv. Re I RO N. ‘ "Magen a6r 
tis ' “ESTABLISHED 1832. Cp 

MOORE & MANBY, : one tt 

DUDLEY. JAMES EADIE AND SONS, 
BILLITER $0. NCHURCH 81, CE, (Formecly HADTS sek BSED CER 

ieee, CLYDESDALE TUBE WORKS, 

Contractors RUTHERGLEN, near GLASGOW, 

Me, MANUVACTORERS OF 









Gevernment 


TUCK'S PATENT PACKING FOR 
STEAM ENGINES, &c, 
INDIARUBBER VALV1 





LIMITED. 


TUCK & CO., 
Lonbow: 416, CANNON STREET, 7.C. 
Tiavanroan: 42, CHAPEL ST. Wonxs; LAMBETH. 





BIGKFORD'S PATENT SAFETY FUSE 


ox Comvavina Vins to rx Canon im Beasrina 
Boers, key 


OVAL Ex 


gus PRIZE MEDALS ar xan "Ri 
aint! vem Ae Rit ATEN ERNE 
POSE LION 











BICKFORD, SMITH & & 00, 
‘SUCKINGMILL, CORNW. 


ST, HELEN'S JUNCTION, LANCASHIRE 
MAWORACHUREHS AKD oMIOWUAL HATSNTEES OF 


PATENT SAFETY FUSES, 






teeta des cme? 
BARNARD AND LAKE, 
AORIGULTURAL IMPLEMENT MAKERS, 
RAYNE FOUNDRY, 
BRAINTREE, ESSEX. 


PATENT THATCH MAKING MACHINE, 





AT WORK, 


rm 
Capable of producing 1500 feet of Thatch per hour 








Address Se, 
3 ALBION STREET, y 
eon oF arrcyiNo naan, bec (Lancs.) ! 
PATENT HORSE HOES, ROOT GRATERS, Ta Seon (Enschede) HOLLA ND 
TURNIP CUTTERS, PULPERS, &0, Messrs, ADERS, PREYER & Co, Manchester. * 


Great 


LAP-WELDED /RON BOILER ~ TUBES, 


Tron Tubes, with Copper Ends brazed on, specially adapted for Looomotive Boilers. 
SOLU AGHNTS OR LONDON AND DISTRICT; 


JOHN ©, ANDERSON, 114, FENCHURCH STREET, EO. 











©/THE STEEL COMPANY OF SCOTLAND, LIMITED, 


(SIEMENS' PROCESS), 


150, HOPE STREET, GLASGOW, 


MANUFACTURERS OF 


STEEL RAILS, FORGINGS, PLATES & CASTINGS. 





‘RANSOMES & RAPIER, ENGINEERS, 


5, Westminster Chambers, London. 


Makers of all kinds of 

Machinery and plant 

for Heavy Railways or 
light Railways. 


ALSO OF 


CRANES OF ALL KINDS AND SIZES 
If you would save Power and improve your Belting? use the 


7°" BLUTINOUS BELTING SYRUP, 


As supplied to many of the Leading Firms in the Kingdom. 
Also MACKIE'S weouehtoa 
HALF-SPLIT PULLEYS. <li 

Now working in all parts of the world, 






















WILLIAM LINCOLNE & CO., 
13, Dundas Street, | 33, en ent Hill, 
GLASGOW. 








“PROCTOR’S MECHANICAL STOKER 


AND MOVEABLE FIRE BARS, 
Imp TO yer cee 


The whole Machine being 





One half 
ae ae driven by one — shaft 
marti and_one § band, 
parts 
dispensed 
with: 





| M&neit 26, 1880. IRON. ; v. 
a 
GOLD MEDAL, PARIS UNIVERSAL EXHIBITION, 1878. 


HORSFALLS PATENT COMBED RD bot, ET, « UT rong ncxhes 


MAKES BOLTS S NUTS, 
eA savant on HEXAGON, 
SQUARE, HEXAGON OR OHERSE MEADS, 

















APPLY 
SAMUEL MARSDEN AND SON, 
Ln OWNERS OF PATE) 
MANCHESTER SCREW BOLT ‘WORKS, 
MANCHESTER, 


dia kas AVE DEEN SuUP- 
SLID 

cet aa 
sce 
ee ae ae ee 


oR SALE OR BUSINESS ARRANGEMENT. 


»~ FILE AND RASP 
2 CUTTING MACHINES 


PATENT. RIGHTS 


OF THESE 


MACHINES, 


Taken out in January, 1878, 
are now offered. 


ED TO WORK THESE MACHINES, 















FOR FULL 
5 Description, 
“/RON,” 


November 71H, 1879, 


FURTHER PARTIOULARS GIVEN 
AND ARRANGEMENTS MADE 
TO SHOW THE MACHINES IN 
OPERATION, BY 





os 
Rasp Punching widink 


Po We bh weEs 


2, Panoras Lane, Queen Victoria Street, Tondon, EC. - 











‘MERCHANTS, ENGINEERS, CONTRACTO RS, 
PALACE CHAMBERS, ST. STEPHEN’S, WESTMINSTER, LONDON. 
.W, & 00. beg to intimate they aro prepared to treat for purchase of Patents or tho working of the samo gn Royalty, 


__ PATENTS OBTAINED AND MANUFACTURERS’ DESIGNS AND TRADE MARKS REGISTERED 
DRAWINGS, ANALYSES, &c., CAREFULLY PREPARED, PATTERNS AND MODELS MADE, 

















phe Sisal j IR Oo N. 
- THE SAVILE STREET FOUNDRY & ENGINEERING COMPANY, 


HALL’S PATENT DIFFERENTIAL GEARED BONE 4 
HALLS MULTIPLE ACTION STONE-BREAKER AND ORE CRUSHER. B ae th pel Repti: iia - E 


HALLS PATENT 


Hall's Patent i - Coment Ri Ae A PUMP, & 
g Clinker 


Bone Mills 














= 
This his a ger Ba al 08, Ore Bla 
Pop PCT? 
Buildin 
Seong nie oma 


cts pat bel “AOARCTAGES, ne. 
ets Seats ai es 











4 FoR THE f 
LATEST TESTIMONIALS AND REPORTS: 
OF PRACTICAL WORK y 
APPLY ‘TO 





52, GRACKCHURCH STREET, EC. 


IF PURCHASERS ARE UNABLE TO 9 ontat axe 


ALLIN( i 
id ADVANTAGES OF THE MACHINE,” 
AGREE TO TAKE Ir hago f A 


: JORDAN'S ae 
PATENT “DEAD. BLOW’ HAND POWER ROGK DRILL 


joes, Complete, £55 to £70. 
PATENT GOLD- REDUCING. ‘MACHINERY AND GENERAL MINING PLANT 


ALEXANDER SHANKS AND SON, 


DENS IRONWORKS, ARBROATH, 
AND 27, L EADENHALL STREET, LONDON, 


SHANKS'S PATENT HORIZONTAL AND VERTICAL STEAM: 
ENGINES, i 
STEAM CRANES, HOISTING ENGINDS, 
DECK WINCHES, 
COTS RNY .. VERTICAL, CORNISH. AND LANCASHIRE DOLLERS. . 
Horizontal and Vertical fc and Boilers, od Cranes, Hsing ing Engines Deck Winches, ee 
Leadenhall Street, Price’ List and. full 


WHEATLEY Kink, PRICE, AND, goU soutty, ENGINEERS, A 





















ir own civilisation and prosperity 


‘educated Anglo= | 


clinging to practices that ev 
a thie side hes long since leamon ta, regard 
‘a5 merely the relics of ai barbarism. 

‘The phenomenal character of these delusions is 
the mote remarkable when we find that they are 
warmly supported by their worst victims, by the bull: 
of American citizens who are so heavily t: to 

the hothouse industries that in. this gene~ 

ble or maintaining gp on 

their own . Ifa poll tax were ‘one 
dollar per annum in hard cash on every citizen of 
the United States, and if the amounts thus sala 


‘were simply and ‘directly divided in tho shay 
Cee. irectly ipe of | 


‘among the people engaged in the varie 
ted industries of the Caer re would —t 
the language of Artemus Ward—"" be a fite 
but when the tax is levied in the form of double 
for the elothes he wears, the machinery and 
1 is | with which he tills the ground, the rails 
; oupen which ‘he. travels, and, in short, upon every: 
bate food, and fel and timbers Z.c., upon 
e demands of civilisation and refinement. 
thing but the animal necessities, everything 
than tequices fa common with the pig 
the American citizen submits, and even exults in, the 
cruel exaction and all its degrading consequences. 
Visitors from the Old World, whatever be their 
nationality, are astonished at the shabby clothing 
and want of the physical appliances of tefinement 
and elegance which prevail among the masses of 
ican people, when compared with Old 
World people receiving correspondin 
i. et apt co supp tha es 
‘intelligence, or of natural des 
ces of civilised life; but conversation and 
ith the shabbily-drowsed and 
itizéns disproves this conclusion, for 
ids them better edueatedin manyreapects, and 
oun stig Sapplled with that self-respect and de 
cagood appearance which in other countries in 
f people with similar incomes to-dieplay a much 
‘higher degree ofexternal refinement. Further enquiry 
‘soon reveals the cause of this, It is due to the ridiou- 
tous prices that American cilizens have to pay for 
almost every article of dress, and formost manufac 
Products. On the other hand, the extrave it 
dresses of the wives and daughters of the New York 
1 and.the other recipients of the differ= 
ence between the natural and the artificial prices of 
the poor man's clathes, and hia other comlorts. and 
Iuguriea, shows what a delusion is cherished by those 
who imagine that th tical institutions of the 
United States are specially devised for the promotion 
a in this comntry, but on what 


af gosial equality. 
eed fe ej winery SerrgE Tobacco, 
ace 
» heavy im luties, but th 
ae, Peder siah a coing tt trndan totes 
f ioe obtain double the just value for their 


ly to the revenue, 
ed or the equal benef ofthe Whole 
hut) 
toe 


5 en we find the 
rthia difference? 1s 


rig: differential, and 
it efit 


So. with 
foot an beet In one 





ion of dilfusing civilisation by the 
British institutions ix not confined to an 
extension, but is still demanded inthe 


at ith 
‘The steel makers aro ex- 


Ey 

ifficully, which ha culmintied. ip 

rioting. "The engineering. depat 

‘in Durham and the Tyo! 

are Hike ‘omplaints of continued. 

in the latter the market for pig, has 
ulatorsy sho at 


conti holdat 
further drop, ‘The majority, f 

‘take the hopeful view. ‘The fin trade par: 

ticipatesto a considerable extent 

the crude material. The. shipbuilding 8 of 

‘the ‘Tyne continue in a Mac tf 

contracts that will occupy them for a 

time to come, irrespective of the new-ones they 

expect inthe |. 

and foundries are crowded with worl 

contioues the rule in the hematite 

‘north-west ; but a revival in the i 


have done no business, i, 
because they have had sufficient Perey hd to 
keep their furnaces going during the ‘whole of the” 
present year, uo that, although the value of it 
Pig is down as low ai <b for all-round qu 
Dt Bessemer icon, and wih forge jason 
to £4 178, a mam saakars are to: 

‘ness except at 1 ton 

hi market rates. "the Bartow sl 

doing fairly well, and engineers, boiler-takers 

waggon builders are very busy. A weaker tone in * 
“iron prevails in the district, and the 

‘weight of iron changing hands is small. Most of 

the finished-iron makers are, however, ‘well 

and founders, engineers and machinists are looking 

forward to a fair amount of trade in the early 

For all qualities of Staffordshire iror 

weaker and 
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OIL-CAKE MILL. 


BY MESSRS, JEFFERY AND BLACKSTONE, STAMFORD, 
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‘improvements in. part 


‘ wrought angle ‘This adds 


Ti i 


wide totake in the 


feet he their re-creetion. 


broadest cake madi 





i 


‘They are moved by 
and the pin, also on the 
ther ih "i down 


j, in which the pieces: 
te-ceush them any smaller. 





the back 
nd form a 


fg 





ee 


Sherte hat, which is 
‘ceive a second fy 


the Aner paces fall through tao, thee 
Deeapecctaee receptacle. 


———===== 


"PINET’S VERTICAT. HORSE-GEAR. 


Iegeraireg 






the, | from the twenty-five 


cake mill by 
see ad lacks af the Rut~ 
work which they have intro- 
also extending 
cca and turnip-slicers, The main 
consist In-constracting the loge and. frame 
Ereatly 
° thei, atrength, and fesilecn Uhoat aaulys sakes 
Package and shipment, while very 
he il 
iene euiibived forte Brat me at che late 
mouth is made, suiciently 
© 
rolls are cast of such a composition of metal as 
. them to break the hardest cake produced. 
tolls are adjusted so asto break to six different 
sinos by two cams on a ey shown in front of the 
the 


gt, nerves to keep 
late is 

ind of 
‘of broken cakeare placed, 
Te will 

‘that the fly-wheel ix of good size, and the 
geardouble, that is to say, with a pinion at each 
made long enough to re 

whoel or a. driving pulley. The 
in, soas to prevent substances 


"pinions are eased 
a Sener ‘the teeth, or the men's clothes 
from i 





‘spout for directing the broken pieces 


tice of the Paris Cattle Show we 
horse-gear, a8 


ae 
waving bee 
Tr will be = 
al ee te 

























THE INSTITUTION OF 


ARCHITECTS. 


UR report last week of the Aonual Meeting. of 

the Institution of Naval Architects concluded 

th a brief reference to the proceedings on Thurs- 

flay, the 28th in ee promise of details ‘a 

, which we now give. The edings 
th ahora 


this. sitting were 0 

Mr. N. Barnaby, ite ‘Netsob Class.” 
he question, he said, was, now that these vessels 
were completed, were they’ fit for their 
service ?. They’ might be” looked. upon tae 
points of view—ay armoured’ ahips and #8. ros 
tected cruisers, He thought in the first aspect 

they were fairly comparable with ships we the 
Bellerophon, and as cruisers with average coal they 
could steam out an ed of 12} ku, 

day, while it 


NAVAL 


endowed with a powerful rig, enabling 
‘under sail for Sey dinate of time with no appreci 
consumption of 

‘Admiral Sir Spencer Robinson complimented the 
designer of ‘the type, asterting, that no wat ships 
belonging to other Powers were able to carry so much 
goal. It was his opinicn, however, that ander sail 
they would not be of much service sein they curried 
two screws. “He closed his remarks. by deeply 
Jamenting the slow speed of our smaller class of 

s 


ironc 

‘Mr, A. C. Kirk, of the fiem'which built the Vorti- 
ampion and who designed the Nelson's engines, 
considered that the lesser speed of the Rirehanpion 
was due to the different position of her propel 
and the non-compounding’of her engines, 

‘Mr. J. Scott Russel, palates out Sia hay ae 

had eight posticeresy ‘guns. 

Neenedt vac souls brat thn greatest aaron fein 
delivering a broadside at close eee 

onld be ‘fired by electricity, and it wns aramid 
that the see eee 
when necessat 

Tag next, paper was by Mr. John Scott Russel 
ERS. onthe ETwue Nature 
Annour to Steel.” 

‘Tae abject of his paper he kit es at to climinate 
Ghipe, ove ‘or two'oh the peecislen w ee 

5 ¢ 

sidered to be mont mire eek ge ott 





‘if necessary, 
Pry re 
process for 





i Bacochent i the att guachohag simple 
“its replace he esa 
Sean boeteens trangverse principle af eon 
| Nehty fe seote asec sad he. had bem called the 
father of this longitedinatayeten and it “sit 
erefore, to. acknowledge al 
faults he had couaitinds and ad to take upon him: 
al the failings: which might be attributed to wwe 
ayatem. Something that he had recently saa had 
Seaareiogd aa tie fad: mennt ta pesetoune sa double? 
bottoms some great faults or shortcomings, which be 
certainly aid wot tatend to do;.at the sami time, he 
wished hgarera to take care that the good aualiies 
that form of construction. 
ggerated. His favourite cellular bottoms -had 
Indeed one great fault, and. it was this: I 
used them in a small size of ship, or 
deta atlases sip they, were, ased, ia a “part 
where access could not be shad to them by the 
Balnter, they ‘ruined theit ship. The, cells. of the 
ead astern were everywhere of such a size that 
hy painter could freely traverse them. In the 
eaogite teoiceiln sery sot cloved up, One thing he 
ate with reapect to the Great Eastern, she 
double bottom, but it was confined to. the 
entre of the ship, beonuse the shelving fora and aft 
would have made compartments inaccessible ; 
‘over. those paris he had run a deck, the “meee 
‘below which were available for cargo, ‘and thus he 
had secured many of the advantages of a double 


‘Me. William Denny said there were several points, 
chi ‘eonnection with the questions of economy 
of construction and tonnage, in relation to double 
bottoms, which he should like to see taken With 
‘regard to the first the single bottom was a heavy 
as the double bottom, and when the w« had 
been trained to the now system he believed it would) 
tbe as cheaply constructed as the other. And the 
double-bottom system grave a greater tonnage, 

Mr. W. H. ite observed that oa rae wanted 
in the navy was lishiness with strength ‘and 
HEA: John wld show them a way 1 seagate 
ge fot Fall nite prone eerste AE Teale, 
authorities-woald be ‘wat satisfied, 
John, in reply, was glad hear that Mr. 
Seott Russell did not setkiarad double bottoms. 
‘The correct inference to be drawn from the construc- 
‘tion of short ironclads, he 1d, was that they got 
hettorontectta by potting tno\ watertal in-tho\parition 
that would best meet: eae strains. 
‘The next paper Was “On Steel in the Shipbuilding 
Yard," by “Mr. William Denny. author's 
ir} pare this paper was to sive an account of 
fone ekperienee hs rm had “ad. dn 
Mae cf abd. eel sue tah tenpie, yenen. 
haa’ ‘irae been used during the seneieesion 
Desiod butte material as then made being fa ohh 
Factory. theresclt wag not encouraging. The 
first time his firm had es -d the mild steel now 


johave, gone down oder 
‘Of the steel now supplied to 


‘same circ 
them they had little eause to. complain, except from 


uncertainty of delivery, probably oceasioned by the 





onibhaleages Chae which is 

we better shown the com 
of pies and steel as a shi 

material. | T their whole experience Jed them 

look with confidence on the stecl and with doubt on 

iron, and their wap, pel this vise af the 


foning a fate Naat "ie: Beanytncit sored 


rxperiments bearing, on ve Joss of strength in 
cline from at account his 
firm the practice. ofrmelling punched 
hol ited, to annealing 
td pers 


With regard to 
condi that wih ita 
fall clone ‘wens jorge "thi 
‘one tons to ne 


di, cither 5 
saley, that | 





"were all tensional tests, rival te A ted by 
ng feats, alte heating'the samples 10. 
suddent saa ay them in water, the 
4p ween thege standardeand the 
ndderveriters! elng’ the break 
hy etwesn, 27 and jt tons, 
ad been peaslicelin pand. 
ae fay wre ala 
then 


square ‘Th author 
the preseat testing, ipeactice of the U 
waited Agency. “Two principal (eas, he 
e 


ry—one a 
+ and perp 
Standard of tenacity of ag to per 
be adopted without any maimum limit, That 
even greater, could’ be produced. without 
dangerous sacrifice of ductility, he maintained, 
been abundantly a 


in shipbu 
‘Mr. Bramwell expre 
author had advocated a minimum but not a ma 
ts for shipbulldog’ stl: He a ie 
would commend i 
meeting, and also that, asthe 
incensed, the minima 


t ‘Mt 
ca thas tewt steidaets ot 


square inch 


the testequally up t 15 to 

equally can 

strength was not require: 

forcibly put by Mr. ter wie 

no annealing, t 

out of hard 

toemploy a material which requted no annealing: 

And maintained itestrongth. This, he though 

a poweetal haguneet le Tato of soft sel “Hee 

was another which was that if am; 

bending strain happened to be bide viacclaeneally 

this chill did not interfere with its strength, wl 

With the hard metal, they would have to contemplate 

with great concern’ the safety of any structuce in 

which itwas employed. He belicved it was much 
‘safer to trust to a metal which stood a sttong bend 

ing test. He entirely he with Me, Denny that 

allplatesshould be tested at the works of the maker, 


ane for which 
fis as it hi 
or steel 


Punching and the other operations to 


in working ; and with respect 
fo thevety Sucae eeuaine Olina Se 


the testing at the ship-yards, he observed that the 
eting mist beat ia mnind that that Lloyd's committee 
felt had a. mat re it} 

sh that tiny eee ta conasguente aust 

lay down rules which would retieve them from some” 
of those responsibilities, which devolved on 

the shipbuilders, At the sama tines it tt could be 
‘would not 

‘them, the 

repens 


bende ott hae ht the proposod ¢l 
increase bility 
no doubt, soci gue the ps 
serious consid + and, as. 


hie knew that they were now carsfully 
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Fequited in a ship, but sifaess. It 
Shough hat, thes. ng wo 
Bs ot tnat excilon waster steel, by | 
bs main ateeneth, rie i 
‘woul very well, for * 
be'eaperienced in work 


Jf Siemens replied that atte aid not 
elongation of the bt 





parpone, and 


‘strongly objected to the practice 

ing the metal at the abipyards, 

Higiand low tests, he said that if 

city in ntee| they brought 

ition with it, and. they were sacris 

me of the.qualities of the former ¢matetial 

fer ta ot object to 
4 Lloyd's, said 1 n 

‘atrongth in the steel if it, retained 

Uf these riveted could not be 

up to thirty tons to the it 

the plates up to that s 

said they if possible, a 

‘now had, and he thought the 

In’ the working, hard 

submit to what iron 

1h accents, also, the harder 


twas of no use 


the bottom of which w: 
Radaveristes accident. whi 
the-immediate sinking of an ordinary 


1, in the course of a brief reply, observed 
I's representatives had made no real defence 
to their teating practice, 
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rent, and 100 per cent, in evaporation. par 
Sree fool of fiecgrnte, ‘seanealy any ash Was 
callested, The author eoncluded ty wating, that 
inferior coal might be nsed with his furnace witha 
reducing the power of the boilers and the height 
the funnel much reduced. ik 
‘Mr, Wright thought, as far as he anderstood the 
ex ‘Mr, Flannery had taken too sanguine a 
vinw of the results obtained. 

‘Dr. Frankland observed that anthracite was much 
‘more powerful in raising. steam than ordinary coal, 
but was more dificult to burn. In Wales the gases 
from anthracite were utilised in raising, stearn in the 


ier : 

Admiral Selwyn pointed out that the harder tho: | 
coal the more waste of power was expended in 
disintegrating it, and disintegration was essential to 
combustion, On this part ofthe: he referred 
to his own experiments on the hydrocarbons In 
America be also said they had difliveltics about the 
best mode of burning anthracite, but they never Ero- 
feysed to be able to get more out of it than out of good 
Welsh coal. He thought there was a better prospect. 
in improving the boiler. 

Mr Flannery, iv reply. pointed oot that the ai), 

‘with anthracite had always been its of 
combustion, and that he had got an inerease in 
respect of 77 cent., with, at the same time, a. 
slight increase Sag NER SERN ny 

ing paper was by Mr. A 
F.RSs. "On f, Ameler Laffon's Siochanteat fate: 


instrument, and by its 
mode of workiog- Ita arrangements, he. sald, were 
exceedingly well devised, and the machine worked 
AW, 1k While said everybody engaged in hi 
 W, H, White said everybody en; 
calouiaticn would bo.amate that, pashan A 
wished for . Ttwoukd 


én years, 
also enable them to calculate the curve of stability. 
Mr. Scott Russell had seen many of Amsler's in- 
ventions, but the present appeared to be the ‘culmi- 
‘nation of them all. Such an instrument, hor ty 
hi best used for testing rather than making ¢ 
ions. : 
‘This closed the business on the agenda; ; 
Spencer Robinson now rose, and en the ‘of 
‘as Chairman of the 
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“There In a stmall wind chest, neae cplindtea), having 
slispased | ial S 
‘ireumferen moran. thi 


an 
rth, 
hank cormcssied 


nite, carrying with 
fattathed. This rotation i 
windy which enters the wind- 
holes, 


at 
of a skilful iy 
pees 
‘by adding or sub 
is correction be niade for any 
ee Of pitch between the siren and the note 

‘under investigation. 

“The vibrations of a taning fork ean be counted, without 
the aid of the siren, by a graphical methox!, which does not 
‘call for any exercise of musical judgment, but simply 
involves the porformance of a mechanical operation. 

"The taing-fork ie fixed tna horizontal position, as 
shown in fig. 685, and ‘has alight style, which may be of, 
‘brass sre, quil, or bristle, attached to one of its prongs 
was. Zo recive the trace a, piece of smoled. paper 
gummed rotmd 4 eylinder, which can be turned by a handle, 
8 screw cut on the axis cansing it 

iwise. ‘The cylinder is placed so that the style barely 
touches the blackened surface. ‘The forle is then’ made to 
vibrate by blowing i, aud the eylinder is turned. ‘The result 
is.a-wavy line traced ‘on the blackened surface, and the 
Sppodie dneeonr) comepands tothe auc eaons 
ection) s to the number of vibrations. 

Ti te experiment’ lass for a measured interval of time, we 
‘have only to count these wave forms, and divide by the 
number of seconds, jn order to obtain the number of 
second for the note of the tuning-fork, By 
invother, the trace will be fised, so. that 

Iaid aside and the vibrations counted at 
paratts is called the wibrascope, and was 


vibrations 
Tree met 
Teinure. The” 
invented 
HS iper. — In organs, and windinstruments 
the sonorous hotly 
tube. To set this air im vibration some kind of mouth. 
Piece must be employed. ‘That which is most extensively 
‘used ia organs is called the fale moudhepicce,s and fs 
represented, in conjunction with the pipe to which it ix 
‘attached, in figs, 593, 504, It closely resembles the mouth- 
‘of'an ordinary whistle, ‘The air from the bellow 
Seren Seis, oi a, om 
ing throwgh a narrow slit, the edge of a wedge 
ara Seeapeet ne pele oak 
‘among its constituents, the mote to which the 
‘otal inthe pipe fs capable of resounding; and ax 
this resonance. oceurs, the pipe. speaks, 593 
wooden and fig sq» metal organ-ppe, both 
‘being furnishod ite mouthpieces. 190 
a the sections are intended to suggest the two 
the wind may take as it issues from the slit, 
it actually selects to the exclusion of the other. 
ts for adinitting the wind to the pipes 
down the keys.are shown in fig. s95. ‘The 
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attacted to a: 
‘zontal plane, as in fig, 603. Lf this fork vibeatos alone,’ 
timage will move to and. fo horizontally, presenti 
rance of a horizontal line of light, ich 
tens as the vibrations dic away, It hoth forks vibrate. 
‘simultaneously, the spot of light will rise and fall 
fa the movements ofthe fist will 
reves i 
Sorrel amen 
areal etl 
Beit pe resented in fig. Gof. = 


is ne CE ike curves On a ier tieicpe 
im by looking into a second seer, aldbee 
fas in Bg. 603, 0 with the naked eyer Im tht form. of the 


nt, '® lamp surounded by am cylinder, 
‘he Cant 98 repre” 
‘source oF light, 
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of a principal section AT C ol peism. Lat yeh 
gaptettaee 1M one ¢ thelial of econ 
MIT. Thea, denoting the index of refraction by jy, 
fae ai sph Uh ke nse, ping fe the 
intemal incidence on the sesond face ¢ 
fate ang ext actin 7 Ry me ae St == 
in. 
Tia loviatin produced nt Tis y= aud thats Pe 
1, so that the total deviation, whieh is'the act D 





contnined betwoen the rays S I, RT, when wo 
‘meet at 0, is 
Dai-r--i-r, a) 
iat if we drop perpendicular from the angul Aon 
eA Weadtavite the seoaeuan wagie Av into 
two parts, of which that on the left will be equal to F, and 
‘that.on the right to 7’, since the angle contained between 


wo es req to that contained tween thee perpen 
iculars. We havo thorefore A= r17, and by substitu 
ton in the above equation 








pe A, @ 
‘When the path of the ray through the prism IF makes 
equal angles with the two faces, the whole course of tha ray 
is symmetrical with respect te.a plane bisecting the refract- 
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‘This last result ig of great practical importance, as it enables 
us to calculate the inte of refraction p from. measiremonte 
of the relracting angle A of the prism, and of the deviation 
D which occurs when the ray passes syrmmnctsieally. 

+ When a beam of sunlight in « dark room is 
through a prism, 1 Will be found, om rotating: t 
about its axis, that there js certain, mean position 
ives anallerdevgton of the tranmited. light 
fons on either side of its amd that, when 


the amount of ceviation. The position 

mentally by these conditions, and known ms: the jpanifion of’ 
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Fig, 585.—Vibroscope, 


Fig: 84a, 








Fig, Co2.—Princlpte of Lissajous’ Experiment, 





Fig. 644. —Silbermann’s Focometer, 
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on ofthe contiguous. material at ¥bich ly 
ett am exccsive proportion of the Yond, and’ the 
a 5 
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_BORM OF RIVETED JOINTS* 
© (Continwed from page 204.) . 
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EXPERIMENTS ON TENAGITY OF PUNCHED. 
STEEL PLATES. 
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‘rock, fugit : mien 
toa cag 10 “many 

the reliability, bot af ther actual Sait. propenymade 
steel, “Fersoally Tam of opinion thal ii 8 mere mater | 
of ime Ai seet wparcds iron, aud ie ateadly lessening 
proportionate cost will undoubedly hasten that time, : 
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SCIENCE AND ART. 
PROCEEDINGS OF SOCIETIES, 


PHILOSOPHICAL SOCIETY OF GLASGOW. 
Av a meeting of the Philosophical Society at held 
mi rock the oe cies 


jou Rhema FEDS, 
18 Gas Stoves. 


ca 
cours iis remarks Dr. Actams. epi 
fv yeas ag Tread tote Glasgow Medial Sci « 
munication on * Heating fas,” and exbit a ntove. 
toate to my design. In my belie that stove srpasted 
thing since open ts pullic observation. But i was Mabl 
to drawbacks, which T then failed in overe "avd T put 
aside ay con ‘I yetained, neverthiess, ‘desire to! 
see eed, bog senile tint had ade na 
step in advance, and 1 have informed myself and noted with 
interest all that bas since been done “im this cow 
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IRON AND. COAL TRADE sai 
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‘anadian advices, ami! more ext 
‘onders from British India than has been the ease for some 
wrk past. A‘ home a: movement i to manifest 
itself for articles. used in horticultural i, and for 
galvanised wire netting; Walsall. and Wesluesbury 
‘manufacturers, though not busy, ave 
fon gas avd water (abes, and’ the home 
tubing is improving. 


and 53h 
eve, are manly out of. the m anil fron is sere, | 
area awn upon F 
‘Fhe tubhuedsiton trade rath sane Pass Pei | 
saat pre gga bares 
128, 6.10 £5 189. 
ana at ee imple of Mr, a 
peck niet out tae talon eins hi antk pent Cod 
Introtuced. ship-earpenter ftom ‘Sunderland. the men 
resented thin action by intimidation. The canteciog: 
‘rades are fairly wall employed as also the foundries, The 
coal and coke trade is much the same as last week. 
DERBYSHIRE. ‘this district the 
ini ISsctse hoe tel apie of rena ies 
cem be no doubt that business in both the irom and coal 
aides is iavluenced ‘The oD 
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mont ene! 
loss. The plate mills are moderately off, but the demand 
ig not 60 brisk. Prices gencrally ate weaker, and 
Tor good lots are male at reduced fj he 
ifon market shows a considerable falling off n the sales, 
‘pudaled bars aro in good demand, Inguiries for iron- 
stone are few, and the supply of coal is mach in excess oF 
consumption, while prices rule low. 
SHEFFIELD.—Whether it is owing to the present 
political disturbances in the country cr mot ts matter for 
conjecture, but there can be no doubt business is duller 
than was the.case a:month ago. The iron market is heavy 
and ther drooping. ayers are, askiog for concessions, 
Ut these are reasted ly holders, No daub there line been 


aconakerable amount ‘of quer speculation daring the 

and the ph es mr te: recover. from bind 
wy stécks of better-class iron are held in the hope of 
descriptions are selling more freely, and 
forthamptowshire makes are realising  pay- 
‘of the ameltars have old contracts yet on 
1, and when these have been fullitied it is 
of better trade will be more felt, There tx 
ie of uneertainty in some commercial 
a slight degree of uneasiness, ‘The money 
jail no. extension of business operations 
‘for until after ‘the elections have passed. 
purchases have been made of forcign iron, and this 
to keep up sates. Prices of manutacturel! iran are 
not, however, as yel, commensurate with the increased cost 
‘of the raw material, and some radical changes i rates. will 
hhave.to take place before the iron trade can be said to be in 
4 prosperous condition, Bossemer steel has fallen a shade 
but this is sa in cases where holders are realising 
to meet_ bi for forward pure! none 
ago. nen = tions ver Lerma 
‘recently been current, of the day are ¢ 
er angola woth {14 1, second 
ingots, £9 Us. These rates are maintained 
‘the day. Hilllets, used for saws, &c., are 
sa anid in poor demand. Latterly there 
‘been a large consumption of Siemens:Martin stoel for 

and. this has vent up prices, 
ast, £9 per ton, are to-day. 
£7 per ton, ty ‘tender —-ns. 
rea this week-—it is 
‘Bessemer steel in ingot is quoted at £6. 
case this week, an egregiows error 
‘Bessemer steels will hold their past valu 
come, and “possibly will ‘advance, 
trades ‘to come hy “fis 
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CONTINENTAL MINING AN 
METALLURGY. | 
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we tyne ea en aoe 


the end of the dotiveries they had 
ado begining” of the reveal, on ae 
osirous of selling than to keep ip. the tone of i 
Consumplion i voing on steadily, oe not 
constant political uneasiness of the Continent, which is 
discount stperscil, | An rumours of @ 
renewal of American demand have begun to make their way 
through foreign motal exchanges. 

Fuance, \ 


La Afitallurgie udvises its veaders to-stuly the fuctwations 
of the American market, which bids fae to become te 


rates, as fo a fall in our own. One ‘the: 
bates of the American demand is the exportation of Ameri. , 
ca wet to ee. Tho mee fatty a 
Fucsvre pepe therefore nee to divi a pees 
caper eigpain ockoanengaesl 

We eannot, of sours, preeage what our neat harvesdil 
bring forth, but we may well hope that ft will bea better, 
ne than list year's, which was excaptionally t 
Probably we may expecta falling aff in. Americut 
exports, and therefore -a-slickening of rates on ‘Baropean 
exchanges, ‘Thedepreciation will be lens felt in Beanec than 
Shewlte by reason ‘of the protective sdutles./whlch i 
the home market to home. producers, and because ot the 
ete public works still in hand, “ 
Re pean of Nord forgemasters held 
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take place on April th, nt Valenctennes, 

“Two contracts for rails have been let durin 
advantageous terms, The first, for 9000 | 
‘steel rails, 25 kllos the metre a 
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